
RESEARCH ARTICLE 

His bundle pacing in patients with 
permanent atrial fibrillation and heart 
failure with non-reduced ejection 
fraction – retrospective study

EUROPEAN JOURNAL OF TRANSLATIONAL 
AND CLINICAL MEDICINE 2023;6(2):45-50

Bartosz Skonieczny1, Agnieszka Sławuta2   , Jadwiga Radziejewska3, 

Dariusz Jagielski1, 4   , Jacek Gajek4   , Dariusz Kozłowski5 

Corresponding author:
Bartosz Skonieczny, Department of Cardiology, Centre for Heart Diseases, 4th Military Hospital, Wrocław, Poland 
e-mail: bartosz.skon@gmail.com
Available online: www.ejtcm.gumed.edu.pl
Copyright ® Medical University of Gdańsk
This is Open Access article distributed under the terms of the Creative Commons Attribution-ShareAlike 4.0 International.

NO APC OA

1 Department of Cardiology, Centre for Heart Diseases, 4th Military Hospital, Wrocław, Poland
2 Department of Cardiology, Kłodzko County Hospital, Kłodzko, Poland
3 Kłodzko County Hospital, Kłodzko, Poland
4 Faculty of Medicine, Wrocław University of Science and Technology, Poland
5 Division of Medical Rescue, Institute of Health Sciences, Pomeranian University in Słupsk, Poland

Abstract 

Background: Heart failure (HF) constitutes a complex clinical entity and often coexists with atrial fibrillation (AF). 
There is a scarcity of evidence-based therapies for those with ejection fraction (EF) ≥ 40%. The effect restoring 
regular ventricular response in patients with HF with EF ≥ 40% and concomitant permanent AF is unknown. Me-
thods: This was a retrospective case-series study. 14 patients with symptomatic HF with EF ≥ 40% and permanent 
AF who had undergone permanent His bundle pacing (pHBP) were identified and enrolled. For 9 patients pHBP 
was a primary strategy, for the remaining patients it was an upgrade from right single chamber ventricular pacing. 
All patients underwent a follow-up visit 3 months after the procedure. Results: The severity of HF based on the 
New York Heart Association (NYHA) class was significantly reduced post-pHBP (mean 2.5 vs. 1.0, p-value < 0.001). 
Left ventricular ejection fraction significantly increased (mean increase 8.5%, p < 0.001) Similarly, significant de-
crease in the left ventricular end-diastolic diameter was observed after pHBP (mean decrease 5.4 mm, p < 0.001). 
The degree of mitral regurgitation after three months was lower (mean grade 2.4 vs. 1.2, p < 0.001). Conclusions: 
Permanent HBP might be beneficial in the setting of permanent AF and HF with EF ≥ 40%.
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    Introduction

Heart failure (HF) constitutes a complex clinical entity. 
While there are many drugs and devices with proven bene-
fit for HF with reduced ejection fraction (EF) < 40%, there is 
a scarcity of evidence for beneficial therapies for those with 
EF ≥ 40%. European Society of Cardiology (ESC) 2021 guide-
lines for HF with their 2023 Focused Update contain only 
one class I recommendation for drug therapy with proven 
benefit on prognosis: SGLT2 inhibitors [1-2]. As such, treat-
ment of HF with mildly reduced or preserved ejection frac-
tion remains difficult.

Numerous pathophysiological processes can lead to 
impaired left ventricular (LV) filling, with increased pressure 
in the pulmonary vascular bed and symptoms of HF regard-
less of preserved or mildly reduced left ventricular systolic 
function [3]. The clinical course of HF with preserved EF is 
commonly further complicated by coexistence of atrial fi-
brillation (AF). The lack of mechanical function of the atria, 
in particular of the left atrium, influences negatively the fill-
ing of the ventricles increasing the pressure in both venous 
vascular beds thus contributing to the symptoms of HF. AF 
contributes furthermore to the development of mitral re-
gurgitation (MR) or exacerbation of the present one which 
facilitates HF symptoms.

The aim of our study was to assess the influence of per-
manent His bundle pacing (pHBP) in patients with perma-
nent AF (PAF) and concomitant symptomatic HF with EF ≥ 
40%.

    Material and methods

Patients were selected and the data were gathered 
retrospectively from the medical records of the Kłodzko 
County Hospital. Baseline characteristics were extracted 
from admission clinical data collected prior to the proce-
dure. Outcomes assessment was based on data collected 
during first follow-up visit after the device implantation, 
scheduled 3 months after the implantation. 

The study group consisted of 14 patients who have un-
dergone pHBP device implantation due to PAF with slow 
ventricular conduction or were upgradedfrom single cham-
ber right ventricular pacing to pHBP. The inclusion criteria 
were as follows: age >18 years, symptomatic HF with NYHA 
class II-III, EF ≥ 40%, concomitant PAF, pHBP as part of treat-
ment. All identified eligible patients were enrolled into the 
study. Written informed consent was given by every patient 
prior to the device implantation. Local institutional review 
board approved the study protocol.

Devices and pacing

All patients were provided with pHBP in the course of 
their therapy. Intrinsic QRS complexes were narrow in all of 
their electrocardiograms. For 9 patients, a pacemaker (PM) 
with the pHBP lead was the primary treatment strategy. 
One received single chamber pacemaker with pHBP lead 
only. The rest underwent dual chamber PM implantation 
with the HBP lead connected to atrial channel and RV lead 
connected to ventricular channel serving as a back-up in 
case of failure of HBP lead. Five patients had pre-existing 
single chamber VVI device with RV lead. They underwent 
an upgrade procedure – implantation of pHBP lead con-
nected to atrial channel. The devices were set into the DDD 
(VVI in the single case with single chamber device) mode 
with very low atrial sensitivity level to functionally blind the 
atrial channel, so that the actual programmed functional 
mode was DVI. In 9 of them selective HBP was achieved. 
Whereas in the rest of the patients myocardial activation 
via nonselective HBP was also noted.

Statistical analysis

Continuous variables were compared with Student’s 
t-test. Ordinal variables, such as mitral regurgitation, were 
compared with the Wilcoxon signed ranks test. Pearson 
correlation coefficient was used to assess changes in the 
left ventricular end-diastolic diameter (LVEDD) and EF val-
ues at baseline and after pHBP. All calculations and data 
analysis were performed using the JASP software (Ver-
sion 0.13.1, JASP Team, University of Amsterdam). P-value  
< 0.05 was considered to be statistically significant and all 
tests were two-tailed.

    Results

Baseline characteristics of patients are shown in Table 1.  
The follow-up visit took place 14.1 ± 4.6 (mean ± standard 
deviation) weeks after the procedure.

Procedure and pacing details

In 10 patients selective pHBP was achieved and nonse-
lective pHBP in the remaining 4. The mean pHBP percent-
age, as assessed during the device follow-up, was 82.1% 
(minimum 66% – maximum 99%).
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Outcomes

LVEF significantly increased from the mean 53.8% at 
baseline to 62.3% at follow-up (mean increase by 8.5%, 95% 
confidence interval 7.7-9.2, p < 0.001). Increase in EF was 
negatively correlated with the baseline values, as shown in 
Figure 1. Similarly, significant decrease in LVEDD was ob-
served – from mean 54.4 mm at baseline to 49.6 mm at 
follow-up (mean decrease by 5.4 mm, 95% confidence in-
terval 5.0-5.8, p < 0.001). However, in this case, no correla-
tion between the baseline values and degree of diameter’s 
reduction was observed (Pearson’s r = -0.306, p = 0.287). 
The degree of MR after three months was lower (mean 

Sex [male:female] 4:10 [ratio]

Age [years] 69 ± 6.2 [mean ± SD]

NYHA [class II:III] 7:7

LVEF [%] 53.8 ± 3.6 (mean ± SD)

LVEDD [mm] 54.4 ± 2.3 (mean ± SD)

Metoprolol equivalent dose [mg] 39.3 ± 16.2 (mean ±)

Table 1. Baseline characteristics

NYHA – New York Heart Association; LVEF – left ventricular ejection fraction; 
LVEDD – left ventricular end diastolic diameter

Figure 1. Scatter plot of baseline LVEF and difference in LVEF at 
follow-up.

grade at the baseline 2.4 vs. 1.2 at follow-up,  
p < 0.001). NYHA class was significantly reduced 
(mean class 2.5 vs. 1.0 p < 0.001). All ofthese 
findings are summarized in Table 2. Moreover, 
at follow-up prescribed doses of beta blocker 
were higher by 69.6 ± 29.7 (mean ± standard 
deviation) mg in metoprolol equivalents.

    Discussion

AF and HF commonly coexist. This is no 
surprise as they share the same risk factors. 
Moreover, they influence each other so one can 
precede another. HF is the strongest predictor 
of AF in the future [4]. AF is precipitated by HF 
in many ways. AF can also affect HF and worsen 
LV function making this two conditions a vicious 

circle [5]. Clearly, the loss of atrial contractile function leads 
to a decrease in global heart contractile function. Howev-
er, peculiar ventricular response in AF causes some unfa-
vorable phenomena. Tachycardia-induced cardiomyopathy 
(TCM) is the long recognized clinical entity which was de-
picted in the setting of AF over 100 years ago [6]. Recently 
new clinical concept started to emerge: AF induced car-
diomyopathy (AFCM) [7]. Basic assumption is that AF can 
lead to cardiomyopathy and worsening of LV function not 
only by rapid ventricular response, budue to the irregular 
rhythm. Clark et al. elegantly showed that irregularity of 
ventricular rhythm has an adverse impact on hemodynam-
ics, irrespectively of the heart rate [8]. Similar results were 
observed in a study of patients with HF with reduced EF 
during biventricular pacing. However, detrimental effects 
of irregularity were seen only at higher heart rates [9]. Far 
bigger and clinically more important was the APAF-CRT  
trial. It involved patients with AF, symptomatic HF and nar-
row QRS. Patients were randomly assigned to the AV node 
ablation and biventricular pacing or to the optimal pharma-
cological rate-control therapy. Most of the trial participants 
were patients with HF and EF > 35%. That trial demonstrat-
ed the superiority of the AV node ablation and BiV pacing 
over the rate-control approach in matters of combined pri-
mary endpoint of death due to HF or hospitalization for HF 
or worsening of HF. This statistically significant effect was 
seen also among the patientswith EF > 35% [10].

In recent years a few trials demonstrated that sinus 
rhythm restoration by pulmonary vein isolation (PVI) might 
be beneficial in HF patients. In 2013 a small, observational 
study showed augmentation of LV dysfunction following 
AF ablation, despite optimal medical therapy and well con-
trolled ventricular rate [11]. The CASTLE-AF randomized 
controlled trial involving HF patients with EF ≤ 35% and AF, 



           References

showed that PVI lowers risk of death and hospitalization for 
worsening HF compared to the rate control strategy [12]. 
These two trials were conducted among patients with se-
verely reduced LVEF, however the benefit of PVI in patients 
with HF and EF > 40% was noted in the post-hoc analysis of 
the CABANA-AF trial. In the subgroup of patients with an 
established HF, PVI resulted in improved survival, freedom 
from AF recurrence and higher quality of life. Most impor-
tantly, only 11.7% of population had EF < 40% [13].

As expected, shift in management of AF in HF patients 
can be seen and in the recent ESC guidelines gave PVI in 
patients with AF and HF with reduced LVEF has a class IIa 
recommendation [1]. PVI might be beneficial for patients 
with HF due to the restoration of atrial contractility, of reg-
ular ventricular rhythm or both. Some insights came from 
the PABA-CHF trial. In this randomized clinical trial, PVI was 
compared with AV node ablation and biventricular pacing 
(BiV) in patients with AF and concomitant HF. Results fa-
voured PVI owing to the fact that at follow-up the patients 
in the PVI arm presented with higher EF and lower Min-
nesota Living with Heart Failure questionnaire scores [14]. 
While achieving regularity of ventricular rhythm by means 
of pacing clearly lacks the potential benefit of restoring 

atrial contractile function, nearly half of AF patients have 
PAF, therefore restoring the sinus rhythmis no longer con-
sidered suitable [15]. Moreover, nowadays a revolution in 
pacing is unfolding – conduction system pacing. Two studies 
published in 2017 explored role of pHBP in patients with AF 
and HF who had undergone AV node ablation. Vijayaraman 
et al. proved pHBP to be feasible in the context of AV node 
ablation due to symptomatic AF. Echocardiographic im-
provement was also noted, however driven mainly by the 
EF < 40% subgroup. Unfortunately, little data on baseline 
characteristics (e.g. prior rate control) were provided [16]. 
Huang et al. pulishwdthe results of a prospective registryin 
which patients with HF (regardless of EF) and permanent 
AF with satisfying rate control (mean 83 beats perminute) 
underwent pHBP and AV node ablation [17]. During fol-
low-up the authors noted improvements in EF, NYHA class 
and diuretic usein patients with EF ≤ 40% as well as EF > 
40% [17]. In accordance with our results, the improvement 
in EF noted in both aforementioned studies was correlated 
with baseline EF. 

We hypothesize that irregular ventricular response fa-
cilitates the worsening of heart function which might be 
reversed by physiological ventricular pacing achieved by 

Before pHBP After pHBP P-value

LVEF [%] 53.8 (95% CI 52-55.6) 62.3 (95% CI 60.9-63.7) < 0.001

LVEDD [mm] 54.4 (95% CI  53.3-55.5) 49.6 (95% CI 48.5-50.7) < 0.001

NYHA class mean 2.5 mean 1.0 < 0.001

    I 0 100% (14/14)

    II 50% (7/14) 0

    III 50% (7/14) 0

    IV 0 0

MR grade mean 2.4 mean 1.2 < 0.001

    mild 0 80% (11/14)

    moderate 60% (9/14) 20% (3/14)

    severe 40% (5/14) 0

Table 2. Outcomes

CI – confidence interval; LVEF – left ventricular ejection fraction; LVEDD – left ventricular end diastolic diameter; MR – mitral regurgitation; 
NYHA – New York Heart Association; pHBP – permanent His bundle pacing
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pHBP. Our results provide further data to support that the-
sis. 

However, we identify serious limitations of our study, 
e.g. it was a retrospective study on a small population. 
Data collection was conducted in a non-blinded, unsys-
tematic manner. We couldn’t identify data neither on prior 
rate control nor on QRS duration after pHBP. Percentage of 
pHBP pacing was far from recommended for BiV percent-
age.

    Conclusions

Our study has shown that patients with HF with EF ≥ 
40% and concomitant PAF may benefit from restoring regu-
lar heart rate with pHBP. All patients had significant clinical 

improvement as shown by lower NYHA class. Moreover, 
LVEF increase in every case, (at least by 7%) and a decrease 
in LVEDD suggests that the restoration of a regular heart 
rhythm with narrow QRS reverses adverse LV remodeling. 
Due to the limitations of our study, more research is need-
ed to draw firm conclusions.
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